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(54) PRODUCTION OF COLLAGEN FIBER collagen fiber and dispersing the collagen fiber into an 

NONWOVEN FABRIC SHEET organic solvent not dissolving collagen or a mixed solution 

of the organic solvent with water and making the 
(57) Abstract: dispersion into a nonwoven sheet. 



PURPOSE: To obtain a collagen fiber nonwoven fabric COPYRIGHT: (C)1 996, JPO 
sheet sufficiently exhibiting hemostatic ability as a 
hemostatic agent, improved in operability in treating 
hemostasis and capable of rapidly and effectively applying 
to every wounds in a surgery region. 

CONSTITUTION: This producing method comprises 
discharging an acidic solution of a soluble collagen from a 
spinneret into an aqueous solution of concentrated salts 
to solidify the collagen, cutting the resultant regenerated 
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(54) PRODUCTION OF COLLAGEN FIBER NONWOVEN FABRIC SHEET 

(57)Abstract: 

PURPOSE: To obtain a collagen fiber nonwoven fabric sheet sufficiently exhibiting hemostatic 
ability as a hemostatic agent, improved in operability in treating hemostasis and capable of 
rapidly and effectively applying to every wounds in a surgery region. 
CONSTITUTION: This producing method comprises discharging an acidic solution of a 
soluble collagen from a spinneret into an aqueous solution of concentrated salts to solidify the 
collagen, cutting the resultant regenerated collagen fiber and dispersing the collagen fiber into 
an organic solvent not dissolving collagen or a mixed solution of the organic solvent with 
water and making the dispersion into a nonwoven sheet. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a collagenous-fiber 
nonwoven sheet useful as **** material which can be effectively [ quickly and ] adapted for the wound 
section in a surgery field. 
[0002] 

[Description of the Prior Art] Although a major company way came to be performed comparatively 
frequently in each medical facilities in recent years, bleeding of the patient under operation is prevented 
how, and it has become the important factor which influences the progress after whether it carries out for 
a short time certainly performing an operation on ****. For example, as a **** method at the time of a 
surgical operation, there is application of physiological active substances, such as the pressing method, 
the litigating method, an electric coagulation method, a thrombin, and a fibrin paste method, etc. 
generally to the artery nature bleeding to which the bleeding point has clarified, the litigating method 
and an electric coagulation method use - having - vein nature bleeding — receiving — pressure - it 
comes out enough, and it is and **** is easy 

[0003] However, especially in may be ineffective by these **** methods to the bleeding from real 
internal organs, or capillary tube nature bleeding and being in a bleeding inclination in hepatic 
insufficiency or a heart blood vessel surgery field, it causes difficulty to ****, In such a case, since the 
partial absorption **** material which promotes a blood coagulation reaction only by making a 
bleeding side contact, forms a thrombus promptly, and prevents bleeding also prevents postoperative re- 
bleeding and it not only shortens operation time, but contributes to safe postoperative management, it is 
effective. 

[0004] For this purpose, since the protein of the living body origin, i.e., antigenicity, is absorbed to a 
living body safely [ it is low and ] in recent years, it has a physiological activity operation of itself, and 
since the **** effect is also high, clinical application of the partial **** material using the collagen 
which is the protein which can stop an allergic reaction and foreign body reaction to the minimum is 
carried out increasingly briskly. 

[0005] Although there are some which freeze-dried the thing and the collagen solution which pulverized 
a natural collagenous fiber and made into the shape of flakes, and used as plate-like sponge in the partial 
**** material made from a collagen put in practical use now, in order it is passed by blood since it is 
flakes-like, and it scatters, a **** effect cannot seldom expect and the difficulty in respect of [ of being 
easy adhering to a hand or a pincette ] operation is in the case of use about the former that it is easy 
electrifying. On the other hand, the adhesion to the wound side of a configuration complicated from 
being plate-like about the latter is not enough, and since pressure **** also becomes impossible, the 
**** effect can seldom expect like the former. 

[0006] As what improves this fault, the **** material which consists of the aggregate of a collagenous 
fiber is proposed. It can obtain by drying, after the collagenous-fiber aggregate's solidifying and 
reproducing a collagen solution in high-concentration saline, considering as fiber and carrying out 
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washing removal of the salts (artificial organ 19 volume 3 No. (1990) P.1235-1238, JP,4-61862,A). 
However, although it is necessary to process it again in order to apply **** material uniformly 
according to a wound side configuration in case the collagenous-fiber aggregate obtained by this method 
is used, since fiber is the cotton massive which became entangled irregularly, it is difficult the aggregate 
to make the fiber density and thickness of **** uniform by the handicraft. Moreover, if two or more 
**** are put in order and used in case it is adapted for a wide range wound side, there is no debt 
between ****, and it will be easy to produce a crack between ****, and will become the cause which 
causes poor ****. 

[0007] Although special meanses, such as performing opening processing of an air blow etc. (artificial 
organ 22 volume 2 No. (1993) P.348-352), are required in order to make regularity the size and fiber 
density of **** which became entangled irregularly, mixing of a foreign matter or the field of a 
manufacturing cost to operation is difficult. 
[0008] 

[Problem(s) to be Solved by the Invention] When **** material is evaluated from the operability, that 
expansion **** is the best Since it is clear from the clinical use by the oxy-cellulose, the purpose of this 
invention Demonstrate ****** as **** material enough, and the operability at the time of **** disposal 
is raised. Being in obtaining the collagenous-fiber nonwoven sheet which can be effectively [ quickly 
and ] adapted to all the wound sections in a surgery field, other purposes of this invention are to obtain 
this collagenous-fiber nonwoven sheet safely. 
[0009] 

[Means for Solving the Problem] this invention cuts the collagenous fiber which was made to breathe 
out the acidic solution of a solubilization collagen in thick salts solution from a spinneret, and was 
solidified and reproduced, and is in the manufacture method of the collagenous-fiber nonwoven sheet 
characterized by distributing and milling paper by the mixed solution of the organic solvent or the 
organic solvent, and water which do not dissolve a collagen. 

[0010] Although the solubilization collagen used in this invention is a collagen which it was not limited 
especially when it was a reproducible collagen fibrous, but was solubilized with an acid, alkali, the 
enzyme, etc, it is desirable in the case of solubilization that it is the so-called atelocollagen solubilized 
according to the enzyme processing or the alkali treatment to which the terrorism peptide which is the 
antigenicity manifestation part of a collagen was removed, and immunity toxicity was reduced. 
[001 1] In obtaining a collagenous fiber from a solubilization collagen, a solubilization collagen is 
dissolved in acid solution and a collagenous fiber is obtained by making this collagen acidic solution 
breathe out in the thick salts solution of a spinning bath, and carrying out spinning from a constant-rate 
[ every ] spinneret, using a gear pump. A collagen acidic solution is uniform, and since viscosity will 
become high and it will be hard coming to use it if collagen concentration is too high although it is good 
for spinning that it is high concentration as much as possible, although based also on the molecular 
weight of the collagen to be used, considering as 0.5 - 10wt% is desirable [ collagen concentration ]. 
Moreover, although acid solution is based also on the isoelectric point of the collagen to be used in order 
to prepare a uniform solution simple, it is desirable that pH uses the hydrochloric-acid solution of 1 .5- 
5.0. 

[0012] Since it is easy to carry out thermal denaturation of the collagen in the state of a solution, 
although it is based also on the stability of the collagen to be used, it is desirable to make temperature of 
a collagen acidic solution into 0-35 degrees C. As salts in the thick salts solution used for a spinning 
bath, a sodium chloride, potassium chloride, an ammonium chloride, a sodium sulfate, potassium 
sulfate, and an ammonium sulfate are preferably used from the freezing characteristic of a collagen, and 
safety, and in order to perform spinning stabilized at high speed, as for the salts concentration of 
solution, it is desirable to consider as 60% or more of concentration of saturated concentration. 
Moreover, since the thermal denaturation of a collagen is promoted, although spinning temperature is 
based also on the stability of the collagen to be used at an elevated temperature, it is desirable that it is 
10-40 degrees C. 

[0013] The collagenous fiber reproduced [ was solidified and ] and obtained by the spinning bath is cut 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 10/30/02 



Page 3 of 6 



by the staple fiber in order to consider as a nonwoven sheet. If it becomes difficult to obtain the 
nonwoven sheet which has the intensity which resists the blood which short ** past ** and ****** 
between fiber decrease, and spouts in the case of ****, and cutting length causes the contamination of 
those other than an adaptation part that a staple fiber tends to disperse at the time of nonwoven sheet 
handling and it is too long Since it becomes difficult for ****** between fiber to become excessive and 
to obtain manufacture of uniform distributed liquid and the nonwoven sheet of uniform thickness, 1- 
30mm costs l-50mm more preferably. As for cutting process which tears off or is pressed, avoiding is 
good, although inserting and cutting-machine-etc. -cutting is desirable and there is especially no limit in 
cutting process, after washing the fiber obtained by carrying out spinning, although cutting of a 
collagenous fiber may be performed in which stage to distribution and paper milling after spinning. 
[0014] Since the form of the gel containing high-concentration salts is carried out, the collagenous fiber 
obtained by carrying out spinning is washed after [ spinning ] salts, and in order to, remove impurities 
other than a collagen in addition to this. When water insolubilization of the collagenous fiber is carried 
out by bridge formation processing in advance of removal of salts etc., it washes using the high water of 
the washing efficiency of salts as a cleaning agent. Moreover, when not performing bridge formation 
processing, since it is water-soluble, a collagenous fiber is washed using the mixed liquor of alcohols 
and water. 

[0015] Since an isopropanol is used preferably, and the washing efficiency of salts falls as alcohols so 
that the ratio of alcohols is high, it is desirable to be the range which does not dissolve a collagenous 
fiber, and for it to be necessary to consider as the range in which washing efficiency is not reduced, and 
to make an alcohols ratio into 30 - 90vol%. Moreover, although washing temperature is based also on 
the stability of the upper shell which prevents the thermal denaturation of a collagen although the higher 
possible one is good from washing efficiency, and the collagen to be used, it is desirable to consider as 
10-40 degrees C. 

[0016] The mixed solution of the organic solvent or the organic solvent, and water which do not 
dissolve a collagen is distributed, and the cut collagenous fiber mills distributed liquid, and is taken as a 
nonwoven sheet. Although it is required to be easy to remove while not dissolving a collagen and 
dispersibility's being good as a dispersion medium and organic solvents, such as alcohols, ketones, and 
ether, are used, ethanol and an isopropanol are preferably used from the non-residual property of a 
solvent, and safety especially. Moreover, although it is usually common in the distributed liquid in paper 
milling to add a viscosity controlling agent in order to raise dispersibility, since it cannot use for the 
manufacture purpose of medical material, the mixed solution of the organic solvent (a debt is prevented 
by the swelling of fiber while raising solution viscosity) and water which added water and raised 
dispersibility is also used. 

[0017] Moreover, rationalization of manufacture is enabled by using the dispersion medium of the same 
composition as the penetrant remover used for desalting washing. Although it is easy to distribute to 
homogeneity and the nonwoven sheet of uniform thickness and density is obtained in paper milling like 
a low, a low and since the collagenous-fiber concentration of distributed liquid needs a lot of distributed 
liquid and big equipment, considering as 0.01 - 1.00wt% is not much desirable. 

[0018] By ****(ing) collagen distribution liquid equally from the lower part of ****** in paper-milling 
equipment, a collagen staple fiber deposits one by one to a **** screen oversize, and a uniform 
collagenous-fiber nonwoven sheet is formed. Although it can set up arbitrarily, the thickness of a 
collagenous-fiber nonwoven sheet repeats paper milling, or carries out the laminating of the nonwoven 
sheet, and thickness can be adjusted or it can also multilayer it. 

[0019] Moreover, after it sets to this invention and paper milling mills paper in the case [ paper 
milling ], the collagenous-fiber nonwoven sheet which mixed or carried out the laminating and 
compounded the living body absorptivity fiber of a chitin, chitosan, an oxycellulose, a polylactic acid, a 
polyglycol acid, a different-species collagen, etc. can be obtained. Or the composite with living body 
absorptivity fiber adds living body absorptivity fiber in collagen distribution liquid in the case of paper 
milling, it carries out the laminating of the living body absorptivity fiber nonwoven sheet to the 
collagenous-fiber nonwoven sheet obtained by using together the distributed liquid of living body 
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absorptivity fiber etc. in living body absorptivity fiber mixture or after carrying out the laminating or 
milling paper, and compounds with a collagen nonwoven sheet. By composite of this living body 
absorptivity fiber, functions, such as antibacterial and drug release nature, were given, or the 
collagenous-fiber nonwoven sheet of a low cost can be obtained. 

[0020] The obtained collagenous-fiber nonwoven sheet is dried by reduced pressure drying etc., and 
arbitrary finishing in consideration of safety required as hemostasis material, such as carrying out bridge 
formation processing sterilization or if needed further, and handling nature is given. 
[0021] 

[Example] Hereafter, an example explains this invention concretely. In addition, the performance 
evaluation of a collagenous-fiber nonwoven sheet depended on the method of describing below. 
[0022] 1) Hemostasis nature : the adult dog which medicated the whole body with heparin lOOmicro/kg 
before the experiment start was made an incision in the abdomen under general anesthesia, and the 
amount of bleeding after pressing O.lg hemostasis material for 30 seconds in the part which exfoliated 
only the coat of a spleen with the scalpel in the lcmxlcm size was observed for every fixed time. 
Rank A The hemostasis is the completion rank B within 1 minute. The hemostasis is the completion 
rank C within 3 minutes. The hemostasis is completed within 5 minutes. [0023] 2) Homogeneity (a 
superintendent officer's change) : the evaluation judging of until uniform shell uneven was carried out in 
five stages, the higher one of homogeneity was set to five and the method of a low was set to 1 . 

3) Wound section contact nature : the evaluation judging of until it is inferior from fitness was carried 
out in five stages, the fitness was set to five and the inferior direction was set to one. 

4) adhesion [ between single fibers ]: - a nothing shell ~ many - the evaluation judging of until was 
carried out in five stages, the direction which is not was set to five, and more ones were set to one 
[0024] (Example 1) The insoluble collagen obtained from fresh oxhide was processed in the pepsin of a 
proteolytic enzyme, and atelocollagen was obtained. 100 micrometers of apertures after dissolving in the 
hydrochloric-acid solution which adjusted this atelocollagen to pH 2 and considering as a temperature 

[ of 25 degrees C ], and collagen concentration 5wt% acidic solution, and a hole — breathe out from the 
spinneret of a-200 number in the spinning bath which consists of sodium-sulfate 20wt% solution with a 
temperature of 25 degrees C It solidified and reproduced, the temperature of 25 degrees C washed the 
reproduction collagenous fiber with the mixed liquor of an isopropanol 80/water 20 (vol%), and the 
collagenous fiber was obtained. 

[0025] The obtained collagenous fiber was cut, distributed liquid was prepared on condition that a-f 
shown in Table 1, 2.3ml in 2 and **** speed with 20 meshes [ of**** meshes ], and a ****** area of 
300cm / after milling paper on condition that 2 5cm, reduced pressure drying was carried out and the 
collagenous-fiber nonwoven sheet was obtained. The performance of each obtained collagenous-fiber 
nonwoven sheet was shown in Table 2. Each obtained collagenous-fiber nonwoven sheet was that in 
which physical properties good as hemostasis material are held about them, and all have high hemostasis 
ability at them although a difference is seen a little by appearance, feeling, intensity, etc. 
[0026] (Example 2) The insoluble collagen obtained from fresh oxhide was processed in the pepsin, and 
atelocollagen was obtained. 100 micrometers of apertures after dissolving in the hydrochloric-acid 
solution which adjusted this atelocollagen to pH 2 and considering as a temperature [ of 25 degrees C ], 
and collagen concentration 5wt% acidic solution, and a hole - from the spinneret of a-200 number, it 
breathes out and reproduced in the spinning bath which consists of sodium-sulfate 20wt% solution with 
a temperature of 25 degrees C, the temperature of 25 degrees C washed the regenerated fiber with the 
mixed liquor of an isopropanol 80/water 20 (vol%), and a collagenous-fiber (b) was 
[0027] On the other hand, the insoluble collagen obtained from fresh oxhide was processed in the mixed 
solution of a sodium sulfate, a sodium hydroxide, and monomethylamine, and atelocollagen was 
obtained, this atelocollagen - the same -- carrying out - spinning -- it washed and a collagenous-fiber 
(b) was obtained On condition that a which shows two sorts of obtained collagenous fibers in Table 1, 
after having cut, having prepared distributed liquid, milling paper and considering as a nonwoven sheet, 
respectively, reduced pressure drying was carried out, the laminating was carried out and the 
collagenous-fiber compound nonwoven multilayer-like sheet was obtained. Although the performance 
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of the obtained collagenous-fiber compound nonwoven sheet was shown in Table 2, the obtained 
collagenous-fiber compound nonwoven sheet was what has performance sufficient as **** material. 
[0028] (Example 3) In the example 2, the collagenous-fiber compound nonwoven sheet was obtained 
like the example 2 except having replaced with a collagenous-fiber (b) and having used chitosan fiber. 
The performance of the obtained compound nonwoven sheet was shown in Table 2. 
[0029] (Example 4) Collagenous-fiber (**) and collagenous-fiber (**) which were used in the example 2 
were cut to 10mm, respectively, after having made it distribute to mixing ratio [ of a two-sort staple 
fiber ] (wt ratio) 1:1, and fiber concentration 0.1 wt%, preparing distributed liquid and milling paper in 
an isopropanol, reduced pressure drying was carried out and the collagenous-fiber compound nonwoven 
sheet of the mixed state was obtained. Although the performance of the obtained collagenous-fiber 
compound nonwoven sheet was shown in Table 2, the obtained collagenous-fiber compound nonwoven 
sheet was what has sufficient performance practical as hemostasis material. 

[0030] (Example 5) In the example 4, the collagenous-fiber compound nonwoven sheet was obtained 
like the example 4 except having replaced with a collagenous-fiber (b) and having used chitosan fiber. 
Although the performance of the obtained collagenous-fiber compound nonwoven sheet was shown in 
Table 2, the obtained collagenous-fiber compound nonwoven sheet was what has sufficient performance 
practical as hemostasis material. 

[003 1] (Example 1 of comparison) The reproduction collagenous fiber which carried out spinning and 
which was obtained in the example 1 was washed at the temperature of 25 degrees C by using a 
methanol instead of an isopropanol/water, after carrying out reduced pressure drying, cut in length of 
10mm, the air blow for 10 minutes was made to distribute at the wind speed of 30 m/sec, and the 
collagenous-fiber curdy object was acquired. Although the performance of the acquired collagenous- 
fiber curdy object was shown in Table 2, since the acquired collagenous-fiber curdy object lacked in 
homogeneity, it needed a lot of curdy object for adhesion with the wound section. Moreover, when 
doubling with a wound part with a curdy object on the occasion of hemostasis disposal, a pincette could 
not be used, but the hand and the finger had to classify the initial complement, and not only the field of 
safety but operation became complicated. 

[0032] (Example 2 of comparison) It flooded with the solution which added sodium chloride 15wt% 
glutaraldehyde 0.5%wt% at pH 4 diluted hydrochloric acid for 15 minutes, and after carrying out bridge 
formation processing, water fully washed the collagenous fiber obtained in the example 1 . Subsequently, 
it cut and freeze-dried in length of 10mm, and the collagenous-fiber curdy object was acquired. 
Although the performance of the acquired collagenous-fiber curdy object was shown in Table 2, since 
fiber had hardened the acquired collagenous-fiber curdy object, flexibility was missing, and contact 
nature with the wound section was inferior, and hemostasis ability was also falling. 
[0033] (Example 3 of comparison) After having cut the collagenous fiber obtained by carrying out 
bridge formation processing by the glutaraldehyde in the example 2 of comparison in length of 10mm, 
distributing it to fiber concentration 0.1 wt% in water and milling paper, reduced pressure drying was 
carried out and the collagenous-fiber nonwoven sheet was obtained. Although the performance of the 
obtained collagenous-fiber nonwoven sheet was shown in Table 2, the obtained collagenous-fiber 
nonwoven sheet had the large adhesion between single fibers, and contact nature with eye rough ****** 
and the wound section was inferior, and hemostasis ability was also falling. 

[0034] (Example 4 of comparison) When it added to water so that the collagenous fiber obtained in the 
example 1 might be cut in length of 10mm and it might become fiber concentration 0.1 wt%, it dissolved 
in water and a collagenous fiber cannot mill paper. 
[0035] 

[Effect of the Invention] Since the collagenous-fiber nonwoven sheet by this invention demonstrates the 
hemostasis ability as hemostasis material enough and is excellent in the handling nature at the time of 
hemostasis disposal, it raises operability, and from the gestalt, to all the wound sections in a surgery 
field, it can be quick and it can be effectively adapted. It is very useful as hemostasis material, and 
according to this invention, this collagenous-fiber nonwoven sheet can be obtained simple and cheaply 
safely. 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 10/30/02 



Page 6 of 6 



rTable 11 


*# 


SMS 








(be) 


(voiX) 


■ *(wt») 


a 


1 0 


I P A 100 


0. 1 


b 


4 0 


I P A 100 


0. 1 


c 


1 0 


I P AB0/*20 


0. 1 


d 


0. 5 


I P A 100 


0. 1 


e 


1 2 0 


I P A 100 


0. 1 


f 


1 0 


I P A 100 


3. 0 



Table 2] 





»« 








MS® 








(in) 


(W) 








1 a 


>~ h« 


6 


A 


4-5 


5 


5 


b 




6 


A 


4 


5 


5 


c 


v-M* 


5 


A 


5 


5 


4 


d 


Mfc 


6 


A-B 


4 


3 


5 


e 




8 


A-B 


3 


3 


5 


f 




1 4 0 


A- B 


3 


4 


5 






5 


A 


5 


5 


5 


» 3 




5 


A 




5 


5 


* 4 


>- htt 


5 


A-B 


5 


5 


5 


« 5 


htt 


5 


A~ B 


4-5 


5 


5 


i 






B 


1 


2 


3 


* 2 






C 


3 


2 


3 


* 3 




6 


C 


3 


1 


1 


n 4 















[Translation done.] 
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